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INTRODUCTION 


The Bureau of Mines receives frequent requests for information on the 
treatment of mercury ores, but as its own and almost all other publications 
on mercury are out of ~rint, the Bureau has nrenared this circular on the 
metal for the prospector and operator of small mines and plants. 


Mercury, commonly thoush improverly termed "quicksilver", is the only 
common metal that is liquid at ordinary temperaturese Mercury is used in 
the amalgamation of gold and silver, in power boilers, explosives, friction- 
less bearings, laboratory avnaratus, lamps, medicine, paint, rectifiers, and 
for "silvering." The last mentioned is being superseded by silvering with 
silver. The use of mercury boilers may increase when they are thoroughly 
understood, but amalgamation is being replaced to some extent by the use of 
corduroy and other collecting mediums, such as jigs and flotation cells, 


Probably the term "quicksilver" or "quick" will always be used by some 
persons, but the usa of "mercury" is growing. The latest dictionaries favor 
mercury, styling quicksilver as colloquial. Even in the classified tole- 
phone directories of Chicago and New York the references are under Mercury; 
under Quicksilver it says "See Mercury." In Los Angeles the references 
are under Mercury. San Francisco, the principal market, sticks to Quick- 


silver in its directory. 
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FROSFECTING 


Simple Geology 


Figure 1, reproduced from Minorals Yearbook 1935, shows the situation 
of the mercury deposits known in the western United States. 


Mercury is sometimes found in emall quantities as the metal, but the 
main source is cinnabar, the sulphide HgS. Pyrite and marcasite often are 
associated with the mineral, as are small ouantities of other sulphides as 
arsenic and antimony. Native sulphur and bityminous matter also occur in 
some ores, according to Duschak and Schuett » who say: 


Mercury ore is found in rocks of all geologic ages and 
classes; hence, the gengue material of the ore differs in 
adirferent mines and often in the same mins. The common 
gangue rocxs are limestone, calenreous shales, sandstone, 
serpentine, chert, andesite, basalt, and rhyolite. This 
great variety of sangue minerals means a corresponding 

, Variation in the physical characteristics of the ore. ‘Two 
general tynes of cinnabar ore can be distinguished, namely: 
(1) Disseminated {finely distributed] ore, in which the 
cinnabar has impregnated a more or less fine-grained or | 
lightly brecciated {fragmental] gangue; and (2) ores deposited 
in fissures and cracxs of the country rock. In at least one 
body of disseminated ore the cinnabar was precipitated 
simultaneously with the amorphous [uncrystallized] silica 
cementing the brecciated rock. The second tyve of ore merges 
jnto the first as the fissures and cracks become minute; at 
its other extreme are large veins and bodies of almost pure 
cinnabar, sharply separated from the enclosing gangue. 


Both types of ore may form high-grade or low-grade ore 
podies, may be hard or soft, may break into coarse or fine 
fragments, may show the red cinnabar plainly or may not, and 
may contein any of the associated minerals already mentioned. 


Schuettoll/ considers that a thorough understanding of the geology }s af 
fundamental importanco in mercury mining. In his paper, which morite atter 
tion, he describes deposits in all parts of the world and illustrates many 
by sketches that are easily understood and of practical use in prospecting: 


Duschak, Le H., and Schuette, C. Ne, The Metallurgy of Quicksilver: 
Bull. 222, Bureau of Mines, 1925, 173 ppe (Out of print). 

y/ Schuette, Ce N., Occurrence of Quicksilver Orebodies: Teche Pubs 33) 
Am. Inste Mine and Met. Engrse, New York, 1930, 88 pp. (90 centse) 
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Figure 1.— Locati f mercury mines and prospects, western United States 
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Schuette, before Le Conte Geological Club, Californin, on Decomber 5, 
1936, road a paper entitled The Geology of Quicksilver Ore Deposits. This 
was published in the California Journal of Mines and Geology (Division of 
Mines,’ San Francisco) for January, 1237. Seven photo srevhs and four 
sketches explain the deposition of mercury deposits, which are formed 
only by vrimary enrichment. The source of the ore is a deop-seated rock 
magma; the ascending mineral-bearing solutions were alkaline; the devosits 
are always found under a gouge or caprock more dense then the rec2ptacle 
rock in which the ore forms; the ore forms in proexisting voids in the . 
rock; the caprock forms a trap and the more nerfect it is the larzcr and 
richer arethe orebodies formed under it; tho ore is nearly always cinna- 
bar. The caprock may be shale strata, silicified beds, clay, or basalt: 
the mineralized rocks may be sandstone, limestone, or breccia. Although 
trapped orebodios may be extensive and high grade, they do net necessarily 
outcrop, thus rendering prospecting difficult. Tho few imoortant foregign 
mercury producers are verfect trans structurally and oach is or was the 
one and only really large mine in its region. California had and still 
has a dozen larg3 mines and dozens of smaller ones, all with the nearly 


perfect structuro. Oregon his som3 of theso. 


Schuotte states that the mercury minsralizntion or Novada is as 
widespread as that of Californin, but the carricr solutions came up the 
large, deep boundary faults, renched the surfacs quickly, had less breccia 
in which to form, and less gouges undor which to be traoved, therefore tho 
Novada deposits are small in tonnage, shallow, and confined to small areas, 


In Texas tho most productive horizon is undor the Dol Rio clay which 
lies on limestones. Lixcwise in Mexico, more or less. 


CINNABAR 


Cinnaber contains 86 psrcent mercury end 14 percent sulphur. Normally, 
it is bright red or crimson. As a rule, this makes it easy to distinguish 
from other minvrals and in sorting oocration. (Cobnlt bloom is alsa 
crimson, but it is generally ‘earthy, not crystalline.) How2ver, some im 
pure Cinnabar is brownish, almost identical with certain forms of iron 
oxide, also found in the ore. If this cre is wotted, tho cinnabar at 
ocee shows its charactoristic color.: Cinnabar has a specifie gravity of 
8 and a hardness of 2 to 2.5, and woighs 500 pounds per cubic font. When 
heated to a temporaturo of 500° ta 600° C. (932° to 1,112° F.), deponding 
on the texture of tho ore, cinnabar will give up its mercury in the form 
of a vapor, which, when condensed with water or air, yields liquid mercury. 
The metal has a specific gravity of 13, and a cubic foot of it weighs 800 


pounds, — . 


. . Occurrences of. Cinnabnrr by. States 


The United States Geological Survey has examined all important mer 
cury deposits in the United States and has published many revorts thereon, 
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‘MeCaskey! s2/ chapters, Quicksilver, for 1910 and 1911 in Mineral Resources 
of the United States include bibliographies on vrevious writings. The 
chapter for 1911 is somewhat similar to the Economic Papers now published 
by the United States Bureau of Mines because it covers the production, 
occurrence, mineralogy, development, and trade in mercury. The reports of 
the Survey are worth studying by anyone who is interested in the metal. 
Each year prior to 1225, when the Bureau of Mines took over its publication 
and in 19443 changed its title to Minerals Yearbook, the Genrlogical Survey 
had prevared a chanter on Quicksilver in Mineral Resources. 


Arizona 


A small quantity of mercury was produced in Arizona during 1935, as 
in 1934, at one property, and for several years the output of the State has 
been small. According to Lausen and sane eS writing 10 yoars ago, some 
of the deposits in the three principal districts were vromising, and further 
prospecting in other areas, especially along the schist belt, was exvected 
to reveal workable deposits. Some idea of the occurrence of mercury in 
Arizona may be gained from the following notes, based on this report: 


Mercury has been detected in scattcred areas of Arizona, but the 
deposits that have been worked are in the Dome Rock Mountains in northorn 
Yuma County, near the western boundary of the State; in Copper Basin, 

_ southwest of Prescott; in the Phoenix Mountains; and in the Mazatzal Moun- 
tains, north of the Roosevelt Dam. These districts are spotted in figure 2 


Ten miles or so southwesterly from Quartzite is Farrar Peak, the 
highest point in the Dome Rock Range, which is composed mainly of schist. 
A shattered quartz vein being worked occupied a fault-fissure in the 
schists. It was 5 to 6 fect wide, the best ore being at tho center with 
some Cinnabar at each side in the crushed vain material. (Cinnabar was the 
principal mercury mineral, but metacinnabarites, the black variety, was 
found also, sometimes coating the cinnabar. 


In Copper Basin, 10 miles southwest of Prescott, Yavapai County, at 
an elevation of 5,300 feet or more, the mercury deposits occur as siliceous 
veins in a mass of granite that has been intruded by an irregular mass of 
diabase and by dikes of andesite and rhyolite. As a rule, the veins lie 
along the dikes, although some are entirely in granite end somo in gabbro. 
They occupy fault fissures fillod with crushed fragments of the wall rocks 
. fhe cinnabar is closely associated vith pyrite, the former often coating 
the latter. Cinnabar also occurs as minuto ¢rains or tiny veinlets tra- 
versing chalcedonic quartz;. 


McCaskoy, H. D-, Quicksilver: Mineral Resources of the United States, 
U. S- Geological Survoy, Part I, 1910 and 1911, pp. 593-710 and 
BBI-9216 | | 

6/ Lauson, Carl, and Gardner, E. D., Quicksilver (Mercury) Resources of 

Arizona: Bull. le2, University of Arizona, 1927, 112 pp. 
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Figure 2.— Distribution of mercury deposits in Arizona. 
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The Phoenix hiountains are 6 miies in length and lie ll miles north of 
Phoenixe Outcronvs Of mercury ore are rether inconspicuous. Veinlets 
usually not over 2 inches in width and more orten less then 1 inch traverse 
the schists, mostly varalleling the schistosity. The or: occurs as vell~ 
defined shoots consisting of narrow veinl:ts and disseminated cinnabar in 
the rault~gouge along snear-zones or fracturuse It has also been ~bsarved 
as disseminated cinnater in the body of the schist snd as thin films on 
jgoint-planss of the rock. 


At the timo tho révort mentioned was written, tho Mnrzatzal district 
offered possivilities of developing morcury oro. Ths mineralized aren is 
drained by Sycamore Creez and Tonto Creek. Tre devesits are on Alder Creek, 
at ovar 4,000 fe.t, and on Slato Creek, at under 3,C00 feet. Tho country 
is rugged. The ore consists of veinlets cutting the scnists cor as thin 
films on fracture—plenes. Some disseminated cinnabdrr in the schist was 
observed. The veinlets rango from a fraction of an inch to 6 inches or 
more in width, vut 2 inches or more is excentionual.e As a rule, these 
stringers ars parallel, ana when numerous tho rock constitutes ore. 


Mercury~bearing shales. — According to Lausent/, tne Chinle shales of 
northern Arizona, extending southward and then eastward from Lees Ferry, 
which is le miles of the Utah line, may contein a large tonnage of mercury. 
This formation also extends northward into Utnh anda eastward into New 
Mexico. In the immediste vicinity of Leas Ferry the Chinle shales rest on 
sandstone, the latter lying on laminated sandy shales. The lower layers 
of the Chinle are drao gray and groenish and the hisher layers are rad, 
brown, green, and grave. At various herizons are thin beds of sandstone 12 
to 48 inches thick. 


Unsuccessful attempts have been mada to recover the sold from the 
Chinle formation. The shales svell and disintegrats rendily in water, 
Mercury was detected when tho shales were washod ror gold. Both metels 
Occur in small amount, assays of samoles tnrken cerefully renged from 0.0006 
to 0.0059 percent mereury snd 6 to 12 cents gold ner ton at Lees Ferry and 
0.0040 to 0.0078 percent mercury “nd 4.5 to 10 cents sold at the Paria 
River. The gold was calculated at $20.07 an ounce. There is no indiention 
of hydrothermal action and there nre no veinlets of quartz or calcite, 
although quartz is abundant in the shalos. The mercury is probably present 
partly as some oxidized minernl, pnerhros enlomel. The mercury and gold 
were probably transported to their nres:nt position by streams that carriad 
tha particles of clay and sand com»nsing the Chinle shales, 


Lausen, Carl, The Occurrence of Minute Quantities of Mercury in the 
Chinle Shales at Leas Ferry, Arizona: Econe Goole, vol. 31, 1936, 
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Arkansas 


In the Athens Plateau, Pike County, Ark. (fig. 3), there are three 
tyoes of cinnabar occurrences, according to Branner: . 


1. Fracture fillings, including joints and bedding planes. 
2. Dissemination in sandstone (comparatively rare). 
3. Association with vein quartz (rare). 


Most of the cinnabar denosits found up to 1932 occur in discontinuous 
and irregular areas of highly fractured sandstonee Also, regular joint 
systems and bedding planes in sandstone and shale frequently carry films of 
cinnavar.e Free mercury was found as droplets in small, irregular cavities 
in sandstone, in quartz veins, and in sandstone fractures. Avparently, © 
these were at one time filled witn crystals of cinnabar, which wore oxidized 
and reduced. (In 1934 and 1335 there were, respectively, and 0 mines 
working in Arkansas producing a total of 433 flasks and 304 flasks.) 


Stearnd/ describes the Parnell Hill mine of ths Southwestern Quicksilver 
Co., Pike County, Ark., as an area underlain by sandstone and shale forma~ 
tions. The former consists of massive, medium to fine, even-grained, usually 
dark-gray beds ranging in thickness up to 16 feet. Genorally, they are 2 
to 3 feet thick with a fraction of an inch to sevaral inches of shale betweon. 
Tho sandstone responds to weathering by shattzring into angular blocks and 
fragments, which lie on the steep slopes of the ridgos. Within the shale 
are sandstone lonsos. The first showings of cinnabar to be discovered on 
Parnell Hill were in float rock on the south slopo, which was traced to a 
massive shattered sandstone bed on tho south flank of the hill. A trench 
dug in this bed showed crimson after rain. The mineral occurred only as 
fracture~filling material and at this point seemed to saturate the fracturés. 
Exploration of the shattered zones uncovered much unsuspected ore.. Further 
work proved that the ore-bearing solutions had permeated the fractures 
across the hill, and below the original trench another cut disclosed rich 
ore over 14 inches at the shale-sandstone contact. The cinnabar is generally 
coarsely crystalline, 1/4-inch crystals being common and 1/2~inch ores have 
peen found. They are frequently vorfect double rhombohedral twins. 
Minerals found with the cinnabar are knolin, quartz, magnotite, and stibnite. 


Reed and Han se1120/ give the following as being prospocting practice 
in the relatively new morcury district of Arkansas; 


8] Branner, George C., Cinnabar in Southwestern Arkansas: State Geological 


Survey, Little Rock, Ark., Inf. Circ. 2, 1932, 51 ppe ($2) 
g/ Stearn, Noel H., Mining and Furnacing Quicksilver Ore: Eng. and Mine © 
Joure, vol. 134, 1233, pp. 122-12), 7 
10/ Reed, Je C., and Hansell, Je Me, Quicksilvor Deposits noar Little 
Missouri Rivor, Soubhwast Arkansas: Teche Pub. 612, Am. Inst. Min. and 


Mete Eng., 1935, 18 pp. (20 cents.) 
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Figure 3.— Location and extent of the Arkansas mercury district. 
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Figure 4.— The solid circles show locations of mercury deposits in California. 
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Prospecting consisted in cutting into the sides of the 
hills toward places whcre mineralization was known to exist. 
Tne steep slope allowed faces 30 to 40 feet high to be exw 
posed within horizontal distances of 50 to 75 feet. From 
these cuts it was possible to wor laterally along the 
strike where desired. The advantaze of this tyne of pros- 
pecting over sinking or drifting was in the better oppor 
tunity to study the mineralization. Aftor the vreliminary 
prospecting, it was nossible to use the openings that showed 
the best minsraliration as sites for sinxinz on the ore. 


During prospectins, the mineralized rock was sorted 
and tha waste discarded in the openings as the work pro- 
Bressede In shaft mining all the roc« is hoisted, dumped 
into bins, and then hand-sorted to a concentrate [ore] 
averaging about 20 pounds [1 porcent}) of metallic m:rcury 
to the ton. The proportion of waste rock to concantrate 
of this tenor [content] varies, but the average from con- 
bined prospecting and shaft mining on Parker Hill and Gan 


Ridge is estimated to be 6 tons of rock tn 1 ton of ore of 
20 pounds of mercury nor tone 

California 
in general, upon receding Schuette!s pape rZ/ on ma3rcury occurrences, 
me concludes that the California deprsits aro closely related to the Fran- 
Ciscan series of sandstones and shales. Figure 4u shows their position in 
the State. At Nev Almaden, Santana Clara County, which hns produced $75,000,000 
of mercury, ths footwall is sorpentine and the hanging wall a clay gouge 
anom as "alta", above which lies tha Franciscan formation. The dip and 
strike of the orebodies followed that of the serpent ine-sxndstone contact. 
At New Idria, San Benito County, the second largest total producer in the 
United States, tha oreglacs noar the contact vcetween sarpentine and as 
Ciscan formntion.e At/ 0A Hill end Knoxville, Nana County, the former's 
deposits are fissure fillings of major fractures in sandstone beds which 
have bean covered with vas: also rs impregnated zones in the more porous 
strata of the sandstone. Inf/knoxville tha ore is near tho serpontine- 
sandstone-shale contact, but the latter lic uncoaformably upon the former. 
At Sulphur Bank, Laxe County, a sulphur dapesit covered the cinnabar, and 
sulphur and cinnabar are still boing doposited by gas from hot springs. 
Rumbling and roaring sounds wore audible at soveral ventse Ths ore uns in 
sandstone and shale, which is buried by sand and conglomerato. At/ Clover- 
dale, Sonoma County, the mercury is an irregular Geposit snd so are the 
workings. Tho ore, in general, is confined to a layer of chort under a 
gouge on a sandstnne-chert contacte In Like County, most of the oreshoots 
in the Great Western are enclosed on three sides (one wall and two ends) 
by serpentine, and thoso in the Helen and Grent Eastern (Sonoma County) 
deposits are at the sandstone-s2rpentine contacte At the Oceanic deposit, 
Sen Luis Obispo County, in which are -videspread indications of cinnabar, 


llf/ Schuette, GC. Ne, Work cited (footnote +). 
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the oreszone is 20 to 60 fest wids end has a hanging wall of thick gouge 
above nnd a mere slip in mud rock, the shells being changed to cinnabar 
and generally contnininz some native mercurye 


Nevada 


According to MeCasxey ,t2/ Cinnabar is more widely scattered in Nevada 
than was first thought, «nd prosvocting has been fairly promising. The | 
Mineral is found in scverel counties, mostly in desolate country where 
fuel and water are scarce :nd costly to bring ine In 1936, 13 mines pro 
duced 190 flasks and in 1937, 11 mines yielded 211 flasks, despite the 
higher prica for mercury. 


sonupbteLy shows the occurrence of four mercury deposits in Nevade 
whose total annual production is only a twentieth of what it was in 192, 
These may be stated as follows: Nevada grow, ore under shale on a lime 
stone~shale contact; Pershing, similar to the Nevada, also oro at a sand- 
stone-limestono contact; Ruby group, ore at a sandstone—limestone contact, 
also in leachea limestone; and B, ora in a volcanic braccia or tuff that 
has been intruded by igncoous flows, the or? b2ing not concentrated under 
a cap rock but spread out alons the surface. 


Interesting facts concerning the Ruby property are, first, the dis- 
covery was made by prosvectors who had built a fire on the outcrop and 
noticed globules of mercury in the ash; second, they sank a shaft at the 
contact and exposed enough ore to sell the prospect; third, a retort was 
installed but the ore soon ran out; fourth, a geological study and tunnels 
revealed good, leached, ore~bearing limestone. 


Mercury was discovered in 1312 in the Ralief or Antelope Springs 
district, south end of the East Humboldt Range. (See fig. 5+) Some metal 
was produced up to 1319; the district was revived in 1927, and more mercury, 
was recovered witil 1931; at present there is little activity. Vanderburg— 
has covered the occurrence of mercury in Pershing County. In 1928 the 
Novada quicksilver mine was one of the largest producers in tho United States, 
and the Pershing Quicksilvor Co. also was a fair producar. The forner's 
mine was opened by a L50—f oot shaft and tho latter's by edits. The Per 
shing plant includes a Gould rntary furnace and a Herreshoff &hearth fur- 
nacee The rocks are mainly sedimentaries consisting of hard and dense lime 
stone, sandstone, and shole. Cinnabar occurs in the limestone and send- 
stone at or near their contact with overlying shale. The ore bodies are 
lenses 5 to 40 feet wide, their boundaries being determined by the lowest 
grade material that can be minad vrofitably. 
12] McCaskey, H. D., Work cited (footnote 5). 
sy Schuette, Ce N., Work cited (footnote Ry. | 
14/ Vanderburg, Willian 0., Reconaissence of Mining Districts in Pershing 

County, Nevada: Inf. Circ. 6902, U. S. Bureau of Mines, 1936, pp. 
27-286 
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5.— Pershing County, Nevada. The mercury deposits are near Relief, east of Lovelock. 
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-Vanderburgtta/. describes also the danosits in the Sodaville district 
of Mineral County. They lie on the northwest and southwest slopes of 
Cinnabar Mountain. Ore occurs in limestone, conglomerate, and silicified 
tuff, There has been a fair production and the possibilities are promising. 
Pipe and D retorts and a rotary furnace are being operated. lLessees are 
working some or the claims and producing mercurve 


Orezon 


Oregon in recent years has become an important contributor to the mer- 
cury supply of the United Statese In 1931, 1935, and 1930-the respective 
outputs wore 5,011, 3,456, and 4,126 flasks, from five, ten, and thirteen 
mines, The principal producars last year were in Jefferson, Lane, and Mal- 
heur Countiese Cronk, Clackamas, Douglas, and Jackson Counties also ars 
productive. 


Tho following information, and figure 6, concerning mercury in Oregon, 
is from a report by Wells and Watersi2/ : | 


In western Orcgon soveral deposits of quicksilver of suffi-~ 
cient size or richness to attract attention have been found along 
tha wostern edgy of the Cascedy Mountains from Blackbutto, 15 
miles south of Cottaze Grove, to the Rogue River. As the eastern 
and southwestern parts of this quicksilver-bearing region lie 
within the Cascade and Klamath Mountains, they partake of the | 
rugged nature of these rang3se The northwestern part lies within 
the confines of the Coast Ranga and has an opan hilly topography. 
Though the region is sparsely settled, most of it is served by a 
system of good gravel roeds. The more rugged parts, howevor, are 
almost uninhabited and are traversed by roads passable only in 
summer and by trails. 


The quicksilver deposits are characterizad by a distinct 
type of hydrothermal alteration, by meens of which the original 
rock has been bleached and softened, and its constituent 
Minerals have been replaced partly by an intergrowth of micro~ 
crystalline silica and a carbonats that may be either calcite, 
ankerite, or siderite. The introduction of silica has comnonly 
not extended beyond borders a fraction of an inch wide on 
either side of closely snaced small fractures that form a net- 
work through thea rock mass. Oxidation of the siderite rnd 
pyrite along these fractures imparts to them a dark-brown color. 
Because of their silica content, they ard more resistant than 
the rock mass to weathcring and form a surface rubtle that is 
a valuable guid3a to the prosnector. 
i4a/ Vanderburg, William 0., Reconaissance of Mining Districts in Mineral 
County, Nevada: Inf. Circ, 6941, U. S. Bureau of Mines, 1937, 
PPe 50-536 
15/ Wells, Francis G, and Waters, Aaron C., Quicksilver Depnsits nf South. 
western Oregon: U. S. Geol, Survey, Bull. 850, 1934, 58 ppe (30 cents.) 
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125,000 flasks of mercury. 
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The deposits are of two kinds = one in which the cinnabar 
occurs as small specks disseminated throughout the rock mass or 


as scattered threads and vainlets, and one in which the cinnabar 


and associated gangus minerals occur in small open fissures and: 
gash veinlets or fault brecciase In deposits of the first type, 
the ore bodies are usually large but of low grads, averaging 4 
to 6 pounds of mercury to the tone In deposits of the second or 
vein-filling type, picked ore may contain as much as 4 rercent 

[ 80 pounds | of quicksilvere 


Cinnabar was first found in Oregon by the gold placer miners 
working the alluvial deposits in the Jackson district. The 
heavy purple~red sand that accumulated in their sluice boxes 
hindered amalgamation, but when it was known that the red sand 
was a quicksilver ore, attempts were made to recover the metal 
by distillation in oo retorts, and some of it was won in this 
ways. 


The deposits have a simpler mineralogy than is usual. "™** 
The only other sulphides identified are marcasite and pyrite, 
of which marcasite is the more abundant. *** The most abundant 
gengue mineral is calcite, ***. Silica occurs commonly as 
quartz, aaa 


Texas 


In the Big Bend region of the Rio Grande, southwestern Texas, is the 
Terlingua district, which during the past 4O years has produced more than 
Roughly, three-fourths of this output has come 
the eastern part, which is only a few miles distant from the western 
The current production from four mincvs aporoximates nt ,OCO flasks a 
Those vroperties increased their operations dur ing 1935. Se2 figure 


7, reproduced from Minerals Yearbook. 
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According to Ross, 16/ of United States Geological Survey, numerous 
prospects are sCabtaned-over- tle Terlingun district, which is about 1} miles 
and 4 miles wide, but only at 10 places has there been any considerable 
development and rarely have there been more than three producers in any one 
Only two mines havo dopths of over 300 feet, and most of the workings 


are shallow. 
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Ross, Clyde P., Prosress Koport on the Examination of the Tarlingua 
Quicksilver District, Brewster County, Texas: Mineral Resources Circ. |; 
Univ. of Texas, Bur. Econe Genl., 1934, 4 pp. Preliminary Report on 
the Torlingua Quicksilver District, Brewster County, Texas: Unive of 


Texas, Bull. 3401, 1535, DDe 958-508. 
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Figure 7.~ Location of the Terlingua and Mariscal mercury deposits, 
Brewster County, Texas, 
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| The mercury deposits are all similar, although they dirfer ameng them~ 
selves in various details. Most of the ore is cinnabar, but the black 
mineral metacinnabarite and native mercury occur in small quantities. 
Pyrite is rather widely distributed but is, in general, inconspicuous. 
Presumably, the red color of most of the mineralized rock of the afstrict 
results from oxidation of the pyrite. The gangue is commcniy a breccia of 
altered limestone and clay with ribs of coarsely crystalline calcite. 
Quartz and chalcedony are rare. Barite and fluorite occur locally. Bitu 
minous matter exists in the ore in many places, but nowh2re in abundance. 
It forms soft, globular masses, shiny black on fresh fracture, or, more 
commonly, impregnatos the calcite and limestone, imnarting,a dirty ysllow 
color to ite 


Many of the principal oreshoots have been found in rather coarse- 
grained, 3asily soluble, jointed and fractured limestone under its cover. 
of tough, nearly impervious clay shale. Much of this oro form2d in or 
closc to breccia zones along faults of the northeasterly trending systems 
At several places cinnebar is present in igneous rock, but it has not been 
develoved. 


More or less mercury is found so generally where structurally favorable 
places along the limestone~clay-shale contact have besn exposed that it 
seems reasonable to hone that ore also is rresent at favorable places in 
varts of this contact not yet exnlored, as well as at places where similar 
contrasts in the permeability ot the rocks exist at higher horizons, 
according to Rosse It is highly unlikely that mercury was denasitcd only 
in this part of Toxas; thereforo, prosvecting outside of the Terlingua 
district is recommended. 


Semoling and Testing 


There is littla nacd for close sampling and assaying of mercury ore 
at prosvects and small mines. Samples fairly taken, crushed, and panned 
will reveal approximately the amount of cinnabar in the retort feed and dis~ 
charge. A number of methods for assaying mercury ore are in use. The 
nethoaLl/ of the United States Bureau of Mines is considered to be the 
simplest and most rapid available, but for a small mine the operators should 
resort to panning and should send an occasional sample to o regular assay 
firm if some problem arises. Sampling and assaying are rendered more or 
less unsatisfactory if the cinnabar is distributed irregularly. Cinnabar 
is brittle and breaks away easily from the gangue. Panning is made simpler 
by its specific gravity of & and that of 2.6 for silica and lim2stone. 


17/ Bouton, Ce Me, and Duschak, Le He, The Determination of Mercury: 


Tech. Paper 227, Bureau of Mines, 1920, 44 pp. (10 cents.) This re-~ 
port also contains a bibliography of analytical methods for mercury. 
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The Bouton-Duschak test is known as the "class-tubs method", and con 
sists in sevarating the mercury by distillation in a closed tube, dissol- 
ving it in nitric acid, and titrating with potassium thiocyenate. 


Davisl3/ briefiy gives practical methods for the estimation of mer- 
cury in ore, follovinz thess by assay methods. H9 says that the prosrector 
familiar wita mercury minerals is able to recomize high or nedium-grade 
mercury ore and can make a gress at its metal content. It is best to 
break the cre to sxpose a fresh surface and note the red sulpnide, or the 
eray, brown, or yeliow chioride, if presente <A fairly close estimato of a 
cinnabar content of an cre is obtained by panning. Some panners become 
very vroficicnt in ths art ~ prospectors, miners, and plant operators ~ 
and can work accoraingl ye 


MaNING METHODS 


Moereury ore may occur mainly as a surfaca deposit or rersist in depth 
and be adaptable to open-pit or underground methods of mining. Following 
are sone exauples: | 


Arxansas 


At the Parnell Hill mine, Pike County, Ark., according to Stearn, 22/ 
the ore was developed by means of three cuts driven directly into the hill 
from an loé-inch-gase track ieiu aleng the hillside. These cuts crossed 
the shale-sandstone contact and sncountered the cinnabar mineralization. 

At two of these cuts mining consists of crdinary quarrying accompanied by 
careful hand=picking to seprrate the rich ore, which is trammedc to the 
treatment plant. At the third cut, open work was stopped and drifts were 
run thereofr along the erntact. At a fourth point, blasting an unmineralize 
fracture disclosed a brecciatea zore richly minernlized. Here, drifting, 
crosscutting, winzing, ond stoping is done. The chale requires timbering 


but the sandstone does not. 


Brauner's ronortec/ on Arkansas mercury deposits is well illustrated 
with photographs of early mining operations - surface prospecting, starting 
a drift in sandstone, startins an oven cut in sandstone, a large open cut, 
drifts or tunnels in sanastuns, sorting in oven cut, svccimens of ore, 
photomicrography of ore, and furnace plants. 


13/ Davis, CO. W., Distiilat ion—Amalgnmation Methods for the Determination 
of Mercury in Ores; Inf. Circ. 6202, Bureau of Mines, 1°29, 8 pp. 
(Out of print.) 

19/ Stearn, Noel E., Work cited (footnote 9). 

20/ Branner, George C., Work cited (footnate 8). 
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California 


At the Sulohur Bank Mine, Lake County, Calif., tne denosit covered 
about 100 acres to an average depth of 5 feet. The ore consists of cinnabar 
disseminated throughout principally a soft, altered basalt, accordins to 
Bradley et Mining is done dy open-cut with two l~cubic-yard shovels, each © 
operated by a 75-horsepower Diesel engines. The ore is loaded by the shovels 
into motortrucks of 8 cubic yards capacity. The trucks haul the ore about 
a quarter mile to a bin at the low2r terminal of an incline tram to the 
plant. The ore is dumned directly into the bin through a sloving grizzly 
of 7O-pound rails with 9-inch openinss. Sorting is done later. In one 
month 9,000 tons of dry ore have been mined as described. 


At New Idria, San B:nito County, Calif., according to Noorehead2e/ , 
the ore zone occurs near a contact between sernentine and shales and sand- 
stone in various stages of alteration. The averages dip of the deposit is 
55°. In the ore zone the cinnabar occurs in seams in stoc«vorks, in 
fissures, and as impresenations in sandstone. The mine was developed by a 
series of adits from the mountainside, also by a shaft velow the lowest adit, 
Both underground and open—-cut mining are done. The latter can be done to 
the 300-foot-level adit, but an snormous tonnage of waste has been and will 
have to be rumovede It is glory—holed to this level and carried outside by 
belt conveyor. Power shovels of 3/8- and l-yard capacity and 5 1/4 and 
6 1/4ton motor trucks arc used in mining the ore, which is screened and 
sorted, as described latur. Underground mining is done by open-stoping or 
squere-setting. Stripning, mining, and hauling costs 5& cents p2r ton; 
underground mining costs 28 cents per tone 


Oregon 


Wells and Watorse give briof descrintions of the mothods of mining 
in Oregon, as follows: 


The Blackbutte mine, which is at an elevation of 1,650 feet in Lane 
County, was developed by six levels connected by raises and connected with 
the surface by a series of adits driven from the northeast side of the 
butte. In 1930 the workings hed opened ore through a vortical range of 
about 1,250 feet and along tho strike for 1,200 fcot. The output of ore 
was 100 tons a day, and a gerade of 3 1/2 pounds per ton could be worked 
profitably. 


2l1/ Bradley, Worthen, Method and Cost of Recovering Quicksilver from Low 
grade Ore at the Reduction Plant of the Sulohur Bank Syndicata, 
Cloarlaka, Calif.: Inf. Cire. 6429, Bureau of Mines, 1931, 7 pp., 5 

figse (Out of print.) 

22/ Moorehead, W. Re, Mothnds and Costs of Mining Quicksilver at the Now 
Idria Mine, San Benito County, Glif.: Inf. Circ. 6402, Bureau of 
Minus, 1931, 14 pv., & figs. 

23/ Wells, Francis G., and Waters, Aaron C., Work cited (footnote 15). 
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The Hlxhead mine, which is at about 1,000 feet in Douglas County, was 
opened by two glory holes and several adits. 


In the Butte section of the Nonpareil-—Bonanza area of Douglas County 
are a number of abandored presvects ovencd by tunnels. 


‘The Nonpareil mine has teen develoned meinly by edits, which are at an 
elevation of 900 to 1,100 feet. The area prespected extends over 3,000 
feet. The ore occurs in beds of tuffacezous sandstone as irregular shoots. 
The Bonanza mins also was opened by adite and by a glory hole. 


More than 50 miles senarate the Nonpareil-Bonanza area from the Meadors 
area, which is south in Jacxson County avout 20 miles northeast of Grants 
Pass and 17 miles north of Medford. About midway is the Tiller-Trail dis- 
trict, which has several prospects and a small production of mercury. 
Evans Creek flows throuzh the Meadows area, in which is the Dave Force 
mine at an elevation of 1,900 feat. It has becn opened by adits, and the 
ore consists of small crustified veinlets of cinnabar with calcite and 
quartz gangue, and chalesdony breccia containing cinnabar. The War Eagle 
mine is opened by adit, drift, and winzs. It is estimated that the ore 
yielded 22 vounds of mercury per ton. The ora consists of a fault breccia 
in chalcedony in a little silicified schist cemented by marcasito, in which 
is the cinnabare 


THEATMENT 


Mercury is recovered in the United States from a number of mines scat~ 
tered over a large area; tho metal lends itself to treatmant in small re- 
torts that can be erected at relatively little cost; therefore, “:most 
every mine has its own refinery. Many retorts are built, produce a few 
flasks of metal, and are ebandoned when tre small reserves in the mines are 
exhausted, the cost of extracting the mercury is high, or some other dif- 
ficulty interferes. Consequently, the extraction of mercury from ores, its 
shipment, and handling hav? been highly individualized. In the vast many 
small operators have been careless in cleaning containers and have know 
too little about the prover material for sealing the flasks. These condi- 
tions have been responsible in large measure for the fact that some domestic 
mercury has not been as pure as it should be and thrt, as a rasult, some 
consume ss of mercury prefer the foreign product (according to Furness and 
Meyer) wel 


sorting 


Careful and systematic sorting of an ore may mean the difference be- 
tween a non-paying and a profitable mine. Many ores lend themselves to 
this treatment, gold ores in narticular. Sorting may be done partly under- 
ground and partly on the surface. The coarse discard should be sampled 
and panned or assayed occasionally to determine how efficiently the sorting 


Furness, Je We, and Meyer, H. M., Marcury: A chapter DD. 
Minerals Yearbook 1935, Bureau of Mines, 1°35, 1,293 pp. 
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is being donee At most mercury mines some barren or poor rock particularly 
wall rock, is thrown out by the crusher attendant. Schuettei2Y states that 
some of the sorting he witnessed in Texas may not be worth while, whereas 
the discarding of waste at the crusher can be made to vay. One important 
feature to remember while sorting mercury ore is the brittleness of cinna- 


The mincral breaks easil end the fines made in minine and general 
A) = “> 


bar. 
Therefore, none of such matcrial should 


handling are generally hizgh grade. 
be lost. 


A paper2o/ of the American Institute of Mining and Metallurgical 
Engineers bearings the genoral title "Quicksilver Industry in 1929", in- 
cludes two papers. These ar? mainly for large overntors, but Duschak says 
this: 


There is a very anvvarent need for economical methods during 
the devzlopment of a vroperty or there operations are necessarily 
on a small scalc. Hand sorting and retorting have been the chief 
reliance in this connection. -Howevir, this practica is successful 
only where a relativoly high grado product, say 5 to 10 percent 
Hg, can be economically nroduced by sorting. When this is not 
possible a small furnnca plent or a small Tlote.tion plant and 
battery of retorts offer the best solution. | 


California. - Sorting mercury ore at the Sulphur Brnk mine, Lake County 
Calif., is described by Bradley2L/.« The ore consists of grains of cinnabar 
finely disseminated throughout a gengue composed principally of altered 
basalt, but distribution through the basalt is not uniform and larze boul~ 
ders of partly altered basalt are barron. The ore is fed to a trommel with 
l-inch holes and tha oversize passes to a nicking belt, where 60 percent of 
the feed is rejected as wasto. Water sornys are used also. The cinnabar 
occurs mostly in the fines. During one month, 9,000 tons of dry ore 
assaying 4 1/2 vounds of mercury per ton was mined. Of this, 5,400 tons 
of 1 1/2-pound waste was rejected. The 3,009 tons of ore sorted and 
screened contained 9 pounds per ton. Screening, sorting, and crushing cost 
83 1/2 cents ver ton of ore treated, which in that month was 1,290 tons. 
Based on the original rock mined, tne cost would be 7 cents ver ton. 


According to Moorechead,23/ the New Idria workings produced 750 tons 
of low-grade material a day and a tanth of this was discarded aftor having 
been scrcened and hand-sorted. Tho cinnavar occurs in seams in stockworss, 


25) Schuette, C. N., Work citod (footnote 4). 


2/ Duschak, L. H., Improverents in the Metallurgy of Quicksilver (pp. 3~18); 
Maier, Charles G., and 12 others, The Present Status of Our Quicksilver 
Industry (pp. 19-32, and discussion, ppe 33-37): Am. Inste Min. and 
Met. Eng., Tech. Pub. 20+, 1929, 37 ove (40 cents.) 

2]/ Bradley, Worthen, Work cited (footnots 21). 

28/ Moorehead, .W. R., Work cited (fnotnote 22). 
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in fissures, and as impregnations in sandstone, Hanging~wall waste is re- 
moved by the glory hoie and dumped outside. All ore mined underground went 
direct to the furnace without sorting or screening. Of the quarry ore, 900 
tons a day, sent to the screening and sorting plant, 60 percent was dis- 
carded as waste. There was preliminary sorting on one belt conveyor fol- 
lowed by trommeling ard sorting of the coarse oro on another belt. S§creen- 
ing and sorting of quarry ore cost 15 cents ver ton on 21,516 dry tons 
mined in one month. 


Oregon. - At the Opalite mine of the Mercury Mining Syndicate, south- 
eastern Oregon, according to Schuctte,29/ the siliceous cinnabar—boearing 
rock was dumped onto a e-inch grizgly and the oversize was sorted on a plat- 
form befors it was reduced to 1 inch in a jaw-—crusher. The bin for over- 
size has five chutes opening on the sorting floor, and there was a small 
wacte bin at each end and undor the floor. Two men fed the crusher, picked 
out wastes, and trammod it to tho dumn. Three to four rercent wes picxed 
out of the furnace foed. 


Texase ~ Duschak and Schuettes0/ describe and show hov mercury ore at 
the Big Rend mine, Brewster County, Tex.e, was sorted: All minus 3~inch 
rock passes through a gable grizzly to an ore bin; the oversize falls onto 
a sorting platform at each side, the ore being throrn into the bin with the 
undersize and the rock into waste bins. This is a convenient and simple 
arrangement. Half of the mine product was discarded. Ths cost, based on 
the original tonnage mined per day (80), was & to 9 cants per ton, or 16 
to 18 cents based on the 4O tons of sorted ore. The reject carried Little 
mercury. This is a limestone ore that is adapted to close sorting. 


Retorting 


"How fine should ore be brozen befors it is faa to retorts?" may be 
agxede This devends upon the texture of the ore and the manner of minerali- 
zation, but the range of size at a number of vlants is 3/4 inch to 2 inches, 
the latter being the largest, although 3-inch size is fed to large rotary 
rurnacese 


According to Duschaik and Schuette,31/ the retort furnace was the earliest 
device used for th: extraction for mercury from its ore. The retort was 
widely used in Cnina. In the United States, the retort has been used for 
two purposes ~- for the treatment of selected ore and for the recovery of 
merevury from intermedinte products of treatment plants, such as mercurial 
soot and flotation concentrates. Also, it has been common practice to use 
the retort furnace in the early stages of developmont of a prospect and at 
small mines Schuette, who devotes little space to retorts in his excellent 
pulletin,2s/ states that they are used more now (1930) than 10 years 2g0, 0 


29/ Schuette, C. Ne, Work cited (footnote 4). | 

30/ Duschak, Le He, and Schuetto, C. Ne, Work cited (footnote 3). 

31/ Duschak, L. H., and Schuette, C. N., Work cited (footnote 3). | 

30/ Schuette, C. Ne, Quicksilver: Bull. $35, Bureau of Mines, 1931. 108 Pe 
(Out of print.) : 
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Figure 10.— Phantom view of battery of 12 retorts, revealing the circulation of heat. 
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by prospectors and as an adjunct to furnace nlants. He disnutes the need 


of retorts as a necessary auxiliary to rotary-furnace vractice.e 


from Duschak and 


The following information on retorts is taken partly 
ta/ on California: 


Schuette's bulletin33/ and partly from Bradley's renor 


Pipe Retorts 


ese ~ Retorts are made in two forms ~ pipe retorts and D retorts = 
the difference being merely one of shape and size. Tney are generally of 
cast iron. The pipe retort consists of circular iron pipes, & to le inches 
in diameter, arranged in banks or groups containing uv to 12 pipes. The 
D type are of larger canacity and have a cross-section like the letter D 
but with the straight side laid flat, thus:2.\. They are mounted singly 
or several of them together in a furnace, so arranged that the hot gases 
from the firebox will circulate around all sides of the retort. It is 
common practice to protect the retort by firebrick or fireclay tile so that 
the flame from the firebox will not imninge directly upon the cast iron. 
The retort should be so supported that it is subject to little mechanical 


strain. 


(In a manner, the D-retort resembles the retort used in gasworks for 
making gas from coal, out of course the dimensions, material, and tempera~ 
tures differ. In each case the retort is charged, the door is luted with 
clay and clamped at one cnd, the fire is urged, distillation and vaporiza- | 
tion proceed, condensation follows, and the retort is emptied and recharged.) 


rom Bradley's Bulletin, 2/ which wes 


Practice. ~ Figure &, aaa Ts 
reproduced from Forstner's bulletin,2&/ shows at the top left a profile of 


the end retort and condenser of 2 battery of 10 vipe retorts, at the top 
right a part of the firebox and flue system, and at the bottom the front of 
the battery. Figure 9 shows a battery of 12 pipe retorts. 


Ten-inch pipe retorts are 9 feet in length and the l2-inch retorts are 
{ feet, the capacity varying from naarly 5 to 5 1/2 cubic feet. The con- 
denser pipos are 3 inches in diameter and 8 feet long and are set into the 
retort pipes with rust joints. The retorts are charged with a large scoop 
provided with a long handle, elthough a man adept with a shovoal should be 
able to do this with little spilling; men charging gasworks retorts can do so. 


Duschak, L. He, and Schuetts, C. Ne, Work cited (footnote 3). 
34/ Bradley, Walter W., Quicksilver Rosources of California: California State 
Mining Bureau (now Division of Mines) Bull. 78, 1918, 339 pp. ($1.50 

plus 35 cents postage.) 
35/ Bradley, Water We, Work cited (footnote 34). 
30/ Forstner, William, The Quicksilver Resources of California: California 
State Mining Review (now Division of Mines), Bull. 27, 1903, 273 pp. 


(Out of print.) 
5886 ~17- 


Google 


IeC. 0906 


The retort is not completely filled with ore, consequently a supply of free 
oxygen remains to unite with the sulphur driven off and thus prevents its 
recombining with the vaporized mercury. Air is sometimes admitted to the 
retort by means of a special l-inch pipe fitted into the door and extending 
to the back, the air escaning outside throush another pipe from just behind 
the door. Air is circulated by a fan or other supply. If much sulphur is 
present in the ors, line must be added to take caro of it. The mercury 
vapor or sas stream from tre individual pnives is collected in a manifold 
leading to tne condenser. ; | 


With regard to condensing the mercury vapor, the condeonssr pipes should 
be set at an angle and discharge into a trough of water, as in figure & 
If water is available, it may be sprayed onto the pipes or passed through a 
water jacket surrounding th2 condensar pine, the incoming water antering 2% 
the lower end and leaving at the tope The most efiective arrangement de- 
pends upon local conditions, and various systems have been more or less 
successful. 


Johnson~hickay retort. - Figure 10 is a phantom review of a battery of 
a dozen Johnson-McKay pipe retorts made by Joshua Hendy Iron Works, San 
Francisco, Galif. It reveals the firebox, circulation of flame and hot gas, 
the stack, and how the retorts ara supported and closed. The front and 
back ends of the nines recoive most of the heat. 


Fewor pipes may be built in, if desired, and a 10-inch size is availatle, 
but the standard le-inch is considered better. If 12 pipes are installed 
and the calcining period is l2 hours, one pips would be discharged and re- 
charged every hour. But the neriod of roasting devends u.on the character 
of the ore, the heat maintained, and the general attention given. The 
standard size of furnac3 should treat 3 to 5 tons of ore daily, but 7 tons 
have been calcined in such a furnace. The consumption of wood fuel is l 1/4 
to 1 1/2 cords ver days If 10-inch retorts are used, 12 of them will | 
handle 11/2 to 2 tons in 2! hours, burning 1 to 11/2 cords of wood. Fuel 
oil might be available in some districts. 


The iron work for a battery of l2-inch retorts may cost $1,000 and the 
complete furnace around $2,000; but such costs vary with local conditions, 
including the suoply of brick and building materiel. <A simple shed is all 
that is needed as a cover to the furnace. 


Ironwork for a Johnson-McKay mercury retort as furnished by the Joshua 
Hendy Iron-Woriks consists of the following, according to that firm's instruc- 
tion shect: 


12 cast-iron retort pines 12 inches in diameter and 6 
feet long. : | 2? 
15 inside covers and 15 outside covers for pipes (this 
allows three svares), with lock bars and wedgese : 
l2 cast-iron condenser vipes each 8 feet long. 
1 cast-iron stack plate. 
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Figure 11.— Details of setting D retorts. 
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1 smokestack 20 feet long. 

6 full-length structural-steel buckstays for firetox and 
ends of retort and 12 short structural steel buckstays for 
sides of retort, together with necessary buckstey rods. 

2 damperse | 

1 steel apron-plate placed below the retort nipas to pro- 
tect the brickwork, 


1 charger scoon. 
lL hoe for retort pipes end 1 hoe for condenser vives. 


When a retort is to be fired with wood or coal, the firm also furnishes 
one fire-front with anchor bolts. The oil-fired retort dees not require a 
fire-front. The total weisht of ironworx is anporoximatcly 11,000 pounds as 
packed for domestic shipment. Drawinss ond a bill of mate2ricsl for the retort 
are furnished, from which brick and other material can bo ordered and the re- 


tort constructed. 


Two covers are furnished with gach pipe; the inner cover in luted with 
clay end the outer cover wods3d in vlaced, thus preventing escane of fumes 
with consequent dangor to vworsmene As the cinnabar becomes heated tho more 
cury volatilizes, passes into the condenser pinv:, where it is cond3nsed and 
runs into a wooden trough, which is filled with watcr to prevent escane of 


any uncondensod vapore 


D Rotorts 


At least two D retorts should be employed, even at a small mine. Figure 
ll shows sections of a two-D-retort metallation, as given by Duschak and 
Schuette2L/ They are supported throughout their length by fireclay tile. A 
stack is provided for each, so that by mexuns of a damper the heat of each 


retort can be closely controlled. 


The flame from the firebox passes back throush a central flue, thence 
through passazes in tho end wall to the flues under the retorts. The use of 
fireclay tile to protect the closed end of the rotort from the sweep of the 


hot gas adds to the life of the rotort. 


This installation would probably treat 1/2 to 3/4 ton or more of ore in 
24 hours, burning 1/2 to 3/4 cord of wood. If well built and properly handled, 
such retorts may last two ysarse A sheet-iron hood should be built above the 


charge doors to carry off dust, hot air, ond any fume that may be present 
"hen discharzin.s the retortse 


Gould retort. - The Gould D retort has been esvecially designed to treat 
small tonnages from prosnects and soot from large furnace onerations. It is 
made of gray cast iron - cither left-hand or right-hand. Ina single pipe 
setting, either tyno can be usod singly, out in a two-pipe bank, one left-hand 
and one right-hand retort ar2 uscd. A complote single retort and smokestack 


31/ Duschak, Le He, and Schusttc, C. N., Work cited (footnote 3). 
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weigh 3,180 pounds and cost $300. in San Francisco. This retort is generally 
fired with wood, but oil may be used, the extra- equipment therefor costing 
$290 in San Francisco. If fine ore or other material is to be calcined, 
charging pans should be used. Three of these cost $27.50. Complete plans 
and instructions are furnished with each order, including the amount of brick, 
lumber, and other material needed. The capacity of this retort varies with 
the character of the material treated, but in general, two 12-hour charges 
of 700 to 1,000 pounds can be treated and, if the retort is operated con- 
tinuously, three charges of 400 to 500 pounds per 8 hours can be calcined per 


day e 


Pacific Foundry Rotort. - The D retort of the Pacific Foundry Co., San 
Francisco, Calif., is a casting with a body 12 by 20 inches by 8 fact and 
with a head an additional le inches. It is made right-hand and left-hand. 
Figure le shows a complete retort, in this case for right-hand setting. It 
is housed in a brick setting 11 feet 8 inches long, 5 foet 6-1/2 inches wide, 
and 7 feet 4 inches high. This provides for a combustion chamber and ashpit 
suitable for burning cord wood. The retort is placad above the chamber and 
rests on fireclay tile 3 inches thick. Tho chamber is on the end onposite 
the retort head. The stack, which is 10 inches in diameter, is directly 
over the retort head. The relation of the combustion chamber, retort, and 
stack provides for a three-pass flow of combustion gases in a manner that 
avoids over-heating the rstort. 


Mercury ore is placed in three pans, each 18 by 32 by 4-1/4 inches and 
holding 200 pounds; the total charge, therefore, is 600 pounds. The nunbor 
of charges will vary with the characteristics of the ora, but is one to threa 
per 24 hours. Approximately half a cord of wood is burned in this period, 
but the retort setting can be supplied for oil fuel. 


The price of the complcte retort shown in Figure 12 is $240, f.oeb. San 
Francisco. When made of close-grained gray iron the weight is 2,320 pounds. 
When made of "Pyrocast", a nickel~chrome-iron heat~resisting alloy, the cost 


is $3556 
Additional requirements for a complete installation are: 


Steel tie-rods. 

Buckstays and wall benms. 

Cast-iron stack base, 

Cast-iron firedoor with linor. 

Steel firedoor frame with anchor bolts. 

steel stack with damper. : 

Group of and 6~inch cast-iron Dips for condensing eis mercury. 
Fireclay brick and tile. 

Common red brick, 

Bonding materials. 


The foregoing information was supplicd by George E. Connolly, mechanical on 
gineor for the Pacific Foundry Co. 
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Figure 12.— Pacific Foundry Co. D retort for mercury ore, 12 by 20 inches by 9 feet. 


Figure 13.— Gould 2 by 24-foot rotary kiln and condenser of 12 to 20 tons capacity in 24 hours. 
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Rotary Furnace 


For a mine capable of producing up to 20 tons of mercury ore in 24 
hours, one of the Gould semiportable rotary furnaces and condensers is suit- 
able. This equipment is self-contained on a single bed-frame and costs 
$6,859 to $7,480 in San Francisco. Its furnace is 24 inches in diameter and 
o4 feet in length and the daily capacity, depending on the ore, is 12 to 20 
tons. It is fired with oil, requires little water, is portable, erection 
costs are low, it makes a high recovery, and may treat ore at 75 cents to 
$1 per ton. Power is supplied by a 15-horsepower gasoline engine. Figure 13 
shows this equipment. , 


Suitable similar furnaces for smaller or larger mines are the 18-inch 
by 16-foot size that treats 8 to 12 tons per day and the 35-inch by 40-foot 
size that handles 25 to 50 tons per day. 


For large mines there are still largcr sizes. The labor costs on the 
large furnaces naturally are lower than on the small ones. 


Another manufacturer of the rotary~typs furnace is the Cottrell Engi- 
neering Coe, Los Angeles, California... Its countercurrent kiln with metal 
condenser and dust collector on one frame is a complete unit. <A number are 
reported to be in operation. 


.Phe Pacific Foundry. Co., previously referred to, maxes the Nichols Herre- 
shoff multiple~hearth furnace with ona drying hearth at the top and several 
calcining hearthse Fucl oil is used. The furnace has a capacity of 20 tons 
and more a day and will handle wet or dry ores in size from 200-mesh to 
1 1/4-inch diameter. The ore passes from one hearth to another, being rabbled 
or stirred by air-cooled Taye arms to which rakes aro attached. Dusting 
is reported to be lowe Younzi3/ gives details of the operation of this fur-~ 
nace at the present Great Western mine by the Bradley Mining Co. noar Middle- 
tom, Calif. The cost of furnacing varicd from $1.53 to $2.75 per ton of 
ore, which yielded 7.1 to 14.5 pounds of mercury. Tho total cost of mining, 
retorting, and general expenses was as low as $28.35 and as high as $50.57 
per flask. The selling cost was $3.60 per flask additional. Figure 14 re- 
veals details of the Nichols Herreshoff furnace. 


Examples of Retorting 


In Arkansas. - According to Brannor2a/, the Arkansas Quicksilver Co., 
Pike County, Arx., hed a two-tube, tyno D, Gould retort. In 1932 it was cal- 
cining 3,000 pounds of ore in 24 hours, recovering 4O to 60 pounds of morcury 
therefrom. The metal, by analysis, contained 99.99+ percent mercury, 0.001 
percent iron, and not over 0.001 percent of other heavy metals. 


8/ Young, Ge J. 
19326 
33/ Branner, George C., Work cited (fontnote 8). 


A., California Quicksilver Plant: Eng. and Min. Jour., May 
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The Southwestarn Quicksilver Cc. erected a three-tube D retort lete in 
1931 and in 25 runs treated ncarly 20 tons of ore averaging 1./3 percent 
mercury. The retort charses weighed 860 pounds. 


In Sertember 1239, according to information suoplied Branner40/ ty a 
visiting engineer, the Mercury idining Co. was opernting a 10-ton-capncity 
Gould rotary furnace under a rantal agreement vith the Southwestern Quick- 
silver Co. A 32-gravity fugl-oil is burned. In another section, the Mereury 
Mining Co. has a 12-pine Johnson-McKey furnace burning L-foot wood. Nearby, 
the McHolmes Mining Co. had a homemada furnace of ten 12-inch pipes 6 1/2 
feet long, having a daily capacity of 2 tons of oree Five more pipes were 
being addede Four-foot wood is burned. 


In Californias - At the Sulpnur Bank mine, previously mentioned, 9 bizt- 
srade condenser mud and hign-groade flotation conesontrates sare produced dy 
the rotary-kiln treatment of tho ore. After boing dried, these products are 
retorted in three stancard D retorts. These are le by 18 inches by 8 fee 
and the retort firebox is 2!! inches square and 9 fest long. A charge weie's 
300 pounds and is left in the retort for 24 hours. Rotort residues mixed 
vith wator are used to strl tho retort doors. Each retort is equipoed vith 
a Rey oil-burner that has indecendent air and oil control. At the front 2 
each retort, over ths door, is a hood through which the retort gases can be 
arnayvm vy means of a fan wken tne door is onered.e The condenser consists of 
standard inch pipe surrounaed bor a zinc-coated (galvanized) iron weter- 
jacket aoout l2 inches in diamoter with a leinch water inlet and outlet. 
The mefcury flows to a bucket, after which it is cleaned with water ina lo 
by 10- by 10-inch-partitionsed cell and finally bottled. Retorting cosis 
around 15 cents per ton of ary ore treated. 


In the Californie Journal of Mines and Geology for October 1°55, a 
quarterly chapter of tne Strte mineralogist's Reoort 31, San Francisco, Her- 
bert Ae France Gescrives the mines and mineral resources of San Luis 0bisc0 
County, Calif. This area includes a number of small and medium-size marcuy 
Genosits and treatment nlants.e. In 1927, Louis I. Rossi, of Paso Robles, 
Calif., devoloned an inexpensive and efficient retort, vhich is now revortes 
to be giving satisfaction at a number of small mines. ‘The following note 
has been abstracted from Franke's report: 


Figure 15 shows a unit of tro nipes having a daily capacity 
of al/2 ton. The 2pin3 retort is a unit complete with firebox. 
The pipes are cast from heateresistant alloy, 5/8 inch thick, 74 
inches long, and 10-inch inside dinmeter. Discarded Johnson- 
Mexzey retorts are often used, opening ons end for the lower dis- 
charge and the enn one upper side for the hopper, by means of an 
Spi gt torch. The pines ar? set on an incline, aovroximately 

» and ore is chorg3d through a hooper at the unver end. The 
ae half fills the pipe, which is closed at the lower open end 
by a plug of burned ore stacked in such a wv as to let a little 
air draw through it. Tso bricks are used to help stack the burned 


Lo/ Parsonal communication. 
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ore in plugging the lower end of the pipe. Damp ashes and clay 
are used to pack around tho charging hole of the uvper end of 
the pipe. The pipes ara directly exposed to the fire in a box 
built so as to heat them evenly, end to ende Mercury vapors ere 
condensed in an &foot pipe with a hood at the lower end and an 
iron pot to collsct the mercury. This condenser pine, 53-inch 
inside diameter, set on an incline of about 14°, is connected to 
the retort pipe with a 10-inch nipple. 


All of the retorts of this type that were in use at the 
time of visit were using word as fuele The fucl consumption is 
said to be exceptionally low ~ one-third of a cord of word per 
ton of oreée Gas, Oil, or coal may bo used. Banks of more than 
two pipes can be madee A 6-pipe bank should be made by lining un 
three units of two pipes each, all in a single frame but with 
three fireboxes. A 10-pipe bank can have one large firebox and 
a set of flues with dempers passing under and over the pinese 
The retort frames are made partly of masonry with inside liner 
of common brick. The retort could be built partly into the side 
of a hill to save masonry,» 


The capacity of a 2-pipe retort is said to be 1/2 ton of 
Ore daily. The recovery is said to average over 90 percent when 
firing is done properly. The pipes are charged and the fires 
stoked every 6 hours, or four times daily. No attention is 
necessary for the small unit retorts between times. 


The advantages claimed for the Rossi retort are quicker 
and more complete reduction of ths ore because of the slope of 
the vipe and the natural draft from pipes to condenser; less 
soot, crust, or mud, and cleaner mercury, because the air inlet 
provides enough oxygen to combins with sulphur vapors, which 
then pass out as dioxids; and more safety from gases because 
they can escapes only at ths condensar end. It is also said to 
be especially adaptable in trenting mercury ores containing 
pyritee 


In Nevada. ~ Mining and treatment of mercury ore at the Pershing, Nev., 
property is described by anaeen As this is a fairly large property, 
using large equipment, and as this vresent paper is written for oporators of 
small mines and plants, the method of treatment adopted here will be Ziven 
briefly: Ore is crushed by a jaw-breaker set at 11/2 inches, and its pro- 
duct is fed to a 1/2-inch vibrating screen. The oversize is fed into a 4 by 
o-foot Gould rotary furnace, which calcines 50 tons a day, and the undersize 
is calcined by an 8-hearth Herreshoff furnace at a rato of 85 tons a day. 

Both furnaces are oil-fired and use, respectively, 7.2 and 5.4 gallons per ton 
of ore. Dust is settled in cyclone arresters, and the mercury fume is con 
densed in metal pipes. The entering gas has a temperature of around 470° F, 


ree Re 
di] Adamson, W. G., Recent Progress in the Metallurgy of Quicksilver: Eng, 
and Mine Joure, vole 123, 1929, ppe 503-505 and 508. 
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In the Scdaville district, Mineral County, Nevada, are installations of 
two and three-pipe retorts and one end two D retorts. The two-pipe furnace 
of 3 tons daily canacity at the Reward mine consists of two 12-inch pipes, 
12 feet long, placed vertically in an oil-fired furnace 414 

In Texas.e ~ As so little recent information is available concerning 
overation in Texas, the general description of the pining and metallurgy in 
the Terlingua district of Alpine, Tex., by Richards42/ is of interest. He 
spent a week in the district gathering such information as was permitted, 
The State imposes a royalty of 6 percent on the mercury produced. 


Treatment of the ore is¥ briefly, as follows: Sorting is done at the 
shaft mouth. At the Chisos Mining Co.'s property, a Scott furnace of 25 
tons daily capacity is fired with producer gas made from a sub-bituminous 
coal mined 7 miles north of Terlingua Creek. A fair recovery of mercury is 
madee The Waldron mine has a le-ton Scott furnace fired by dried stalks of 
the lechuguilla plant, one of the yucca family. It is contended that it is 
cheaper to gather these plants and sun-dry them than to haul expensive fuel 
gQ miles from Alpine. The stalks make a hot fire but they burn quickly. 
At the Rainbow mine, a Nichols~-Herreshoff multiple-hoearth furnace of 12-ten 
capacity is fired with oil hauled from Alpine in motor tracks. Final recover, 
of mercury and soot is said to be wasteful. A picture of the drying hearth 
shows ore of about 2-inch size. The Study Buite mines of Southwest Mines 
are producing ore of 0.5 percent grade. It is sorted, crushed, and calcined 
in a 35-ton Gould rotary furnace. Recovery is good, but milling and flote 
tion are being tried to increase ite . 


Bottling Mercury 


The morcury recovered from the condensing system should be clean and re 
main bright in contact with the mir. If there is a film or scum on it, this 
indicates contamination with some base metal, as zinc, which oxidizes slowly 
on exposure to aire Bubbling air through or stirring the metal will remove 
much of the impurity, which will appear as a scum and can be skimmed off. 
At some mines the mercury is filtered through chamnis skin. When the netal 
is quite clean it is ready for battling in the regular 76-pound flask. Tris 
container costs 45 to 80 cents and has a screw-plug which is dinped in red 
lead in oil to make a tight joint, Before fillings the flask, the exact 
quantity should be carefully weighsd. A special iron weighing bucket (figs 
16), with spout that fits into the flask top, should be used. Mercury cannot 
be carried around in ordinary buckets; also, it is not easy material to carly 
in an open container because of its dead weizht and mobility. 


la/ Vanderburg, William 0., Work cited, (footnote 14a). 
Richards, Allen, Cinnabar Mining in the Terlingua District: Mine Jour 
(Arizona), vole. 20, Nov, see 1936, Pde Z~h, 335. 
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Figure 16.— Mercury bucket for filling flasks. 
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Figure 17.— Four types of mercury flasks. From left to right: The old hand-forged 
Norway iron flask, the last made about 1890; the so-called “Almaden” flask, 
made in Germany for the Almaden mine in Spain, which uses only new flasks; 
the Mannheim flask, made in Austria and used almost exclusively at Amiata 
and Idria mines in Italy; the Californian flask, made in San Francisco of 4-inch 
outside-diameter casing with spun bottom and pressed and welded top, 4 to 
6 pounds lighter than imported flasks. (25,000 were made during the World 
War and 15,000 in 1929.) Picture from H. W. Gould, San Francisco. 
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Ranid cleaning of mercury, which may be mixed with erense, metallic ime 
purities, floor sweepings, and other matsrial, may be done as follows, accord~ 
ing to H. Fe Basly, University of Pittsburgh, in a note to the Analytical 
Edition of Industrial and Engineering Chemistry for February 15, 1937: 


Take a 500-ml. glass—stoppered wide-mouthed bottle and fill half-way with 
dirty mercury; add 25 to 50 grams of mercurous nitrate crystals with about 
10 ml. of water and shake for aoout 5 minutes. Pour out into a dish and 
allow the watcr from a faucet to wash away the impurities. Thon pass the 
mercury through several folds of tovweline to dry it and it is ready for use 
A8A1N @ 


As mercury is one of the loast active of the metals, it is assumed that 
the metals in the mercury, as impurities, roplace the marcury in the compound 
HeN03 : 


Cu + cHENOz ———s Cu(N0z)o + 2 HE 
The cleaning mixture will stain the hands black if nllowed to touch them. 
Treatment Problems 
Effect of sulphur 


some mercury ores are not simply cinnnbar—bearing; they may also contain 
sulphur, as at the Sulpmur Bank mine, California. There, the ~artly altered 
basalt has 1 to 15 percent of free sulphur, with an average of 2 vercent. The 
ore is highly acidic and the action of this acid on the gangue causes a largs 
‘amount of slime to form. The sulphur is a deterrant to the complete sevara~ 
tion of the mercury, as vart of the sulvhur and mercury recombine in the con- 
densers and form synthetic cinnabar, which has ton be retorted. Treatment is 
now one of snorting the ore, calcining in a rotary kiln, precipitating most of 
the dust carried from the furnnce in the gas stream, condensing mercury from 
the latter, and retorting the hish-grade condenser nud and the high-grade 
flotation concentrates, neking finished mercury. 


Losses 


There ara losses in every type of ore treetment, and mercury is nn ex- 
ception; at the same time, Duschak and ecienien point out that there are 

no inherent difficulties that prevent the recovery of at least 90 to 99 per 
cent of the mercury vapor entering the condenser system. Their conclusions 
were derived from tests made at ore furnace at the New Idria mine and two 
furnaces at the Oceanic mine, Californias The former was calcining 70 tons 
and the latter 90 tons per day of 24 hnourse Mercury is lost by means of water 


Duschak, Le He, and Schuette, C. N., Fums and Other Losses in Condensing 
Quicksilver from Furnace Gases: Tech. Panar 90, Bureau of Mines, 1919, 
25 ppe (Out of print.) 
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in the condensing system, by gas leakage, by absorption, and mechanically, 
Much metal has been lost and eventually recovered from the hearth furnaces 
of the Scott tyne, formerly in general use at large mines. 


Poisoning 
The problem of mercury poisoning is dealt with in a later section. 
CONCENTRATION OF MERCURY ORES 


In general, the direct roasting or calcining of mercury ores is preferred 
and is the universal practice, tut many more or less serious experiments and 
mill runs have been made on concentration; yet, apart from the wet-dressing 
of dump ore at New Idria, Calif., and a few small operations in that State, 
little concontration is practiced. 


Bradley 


Bradleytt/ devoted 86 pages to the concentration of mercury ores. He 
concludes that the ultimate dacision betreen a straight furnace reduction and 
concentration and roasting of concentrates will be a matter of comparative 
costs coupled with comparative extractions. The concentrates have to be 
calcined to get the final desired product - metallic morcury ~ and the treat~- 
mont of such concentrates is not simple. One workable method is to dry them 
at 110° F. in a rotary kiln set at low inclination and driven slowly, then to 
feed them into the erlcining furnace with more or less rich ores. 


Bradley conductod a numbor of concentration tests on mercury-bearing 
materials in the mining laboratory of the University of California. They con 
sisted of ores, discarded waste rock, fines, serpentine, and tailings assaying 
Oel4 to 5.96 percent mercury. These were crushed dry by rolls through 6 to 
°0-mesh and the pulp was passed over concontrating tables. As cinnabar is 
very friable, grinding was avoidede 


Tabling 


It was found that the feed to tables should be classified first; paint 
or slimed cinnabar is not recoverable by tables, -s such material remains in 
guspensgion or floats off; a friable sandstona containing disseminated cinna~ 
par is well suited to tablo concentration, giving 92 percent recovery and 32 
percent concentrates; some of the other materials would have given higher re- 
sults with favorable manipulation; native mercury is readily recoverable on 
tables, though large globules tend to roll around and jump the riffles instead 
of advancing along them. 


One interesting test was that of soft serpentine carrying 0.51 percent 
native mercury and Pfistinctiy crystalline cinnabar, the to al asaey being 1.39 


percent mercurye The differences in the specific gravities of the several 
heavier constituents of this ore were well illustrated in the classification 


nny Bradley, Walter W., Work cited (footnote au). 


5886 ~ 26 - 


Google 


I.C. 0266 


shown on the table rt the concentrate discharze: At the b:.cx, first came the 
native mercury (spe ere 13.0), next the cinnuabar (sn. sre ool), then a black 
mineral, probably magmetite (spe gre 5.17), cnd finally pyrite (so. er. 5.0) 
in the edge of the middlings. The total recovery wes 7S percent, with a con 
centrate assaying 4.43 percent mercury. 


l 


rlotation 


Bradley made a considerable number of flotetion tests at a time whon 
there were not so meny reagsnts as now and the art was not as advanced. The 
ores assayed O.14 to 5.05 percent mercury and all ths tast details are tabu~ 
lated, good, bad, end indifferent. The highest recovery was 80 percent, and 
several were above 30, 70, and 50 vercent. Most of the tests vere on 100. 
mesh material, a few of minas COC-mesne It wes found tnt colloidal slime 
(ocher) covered or enclosed tho matal sulphide, thus preventing accsss of oil 
to theme Tha addition cf caustic soda improved this conditione when crusned, 
serpentine produces considerablo slime. Th2 best result, 30 vercent, ves on 
100-mesh 0.49 norcent ore, but 2 motallurgienl firm zot %4O percent from minus 
4O plus 80-mesh pulp, flomting first and then tebline. 


A fourth of Bradley's chanter on concentrntion is given to practical 
applications of tabline and flotation in Californian from 13/1 to 1817. Hs 
argued that on the basis of relative density it dows not anpear resonable 
that cinnabar cannot be concentrated successfully. And so, during this period 
many small and crude to lnrec and claborate mills and concentrating plants 
rere built, run, dismintled, and remodeled. But there nave becn many changes 
since the publication of Brodley's Bulletin 78, 20 years eso. 

Current concentration in California 

Writing to the authors in January 1937, Bradley stxtes that all calcin~ 
ing is preferable, if for no other reason than that it is mora simple than 
concentration and celcining concentrntes, but in the finel analysis economics 
is tho daciding factor. This is the reason why non3 of the larger Celifornia 
eporators is today using concentrating cquinment. Bradley gave the Bureau 
of Minos the names of sevorrl operators at small minss in California whero 
several forms of concontratisn ere being usece Thess wire solicited for in- 
formation, nnd the following replics ware roceived: 


Lake County 


The Oat Hill Minc, near Middleton, Lake County, Calif., according to 
Zack Anderson, produces a light tray sandstone thet is mostly soft and gritty. 
Tne cinnabar, which is coarse and granuler, is evenly disseminated, and the 
mercury content of ths ere is 4 te 5 vouids per ton. No sorting is possible 
with this type of ore. 


The mill, of which Anderson sunplied a flowsh3et, is run one é-hour 
shift a day and handles about 1 ton per hour. It consists of a 6= by 8-inch 
Straub jaw-crusher; Joshua Hendy lo- by 10-inch rells that reduce the ore to 
6-mesh in circuit with a vibrating screen; a Deist2r table whoss concentrates 
are retorted and whose tailings ere separated in a cons into slime and sand, 
the former passing to a rebuilt standard table whose concentrates are re+ 
torted. The approximate recovery is 8&5 percent and the concentrates contain 
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50 percent mercury. They are calcined in pipe retorts, 100 pounds being 
mixed with 30 pounds of processed lime for each retort. The cost of milling 


and retorting is $1.12 per ton of oree A contemplated addition to the plant 
Yas a rod mill and two slime tables to deal with the cone underflow. 


Sonoma County 


1. At the Cloverdale mine near Cloverdals, Sonoma County, Calif., 
according to Evan Bennett, tne ore (a chart averaging 0.8 percent mercury) is 
mined by glory-hole methods. The top of the opening is at an 1,620-foot 
elevation, and the bottom, which connects with an adit 500 feet long, is at 
1,486 feet. Tho daily outpuf is 70 tons. No crushing is done. The ore is 
washed in a 2 1/2~ by 20-foot trommel having 1/2-inch holes. The coarse 
material is trammed to dump, and the undersize passes to a 30- by 72-inch 
vibrating screen with 1/8-inch holes. This product is concentrated on a. 
Deister standard table whose concentrate assays 45 percent mercury. The re- 
covery is 50 percent and tho cost is $60 per flask. Concentrates are cal~ 


cined.in aD retort. 


ee At the Esperanza mine, near Cloverdale, Sonoma County, Calif., 
according to James G Cortelyou, who sent a plan and side view of his mill, 
the ore is a soft sandstone with mercury in the form of 80 percent native 
metal and 20 percent cinnabar. The average mercury content is 9 pounds per 
ton. Last year, 600 tons were milled at a cost of $2 per ton. The flow 
sheet is as follows: The rock is fed onto a double shaking screen with 3/16 
and 1/16~inch holes and water~sprayse Sorting is done as the rock passes 
the screen, 50 percent being discarded. The plus 3/16-inch ore is reduced 
further in a crusher and rolls and is returned by bucket elevator to the 
screen. The final undersizs flows through a long tom or trough, over a 
pumping table and carpet-lined troughs. Most of the mercury metal is trapped 
at the head of the long tom. The approximate recovery is 80 percent. ‘The 
concentrates average 50 percent mercury and are roasted in a pips retort 


heated by wood fuel. | 


Coghill ; 


W. He Coghill, of United States Bureau of Mines, wrote to the author 
recently that he had floated cinnabar from Oregon at the Northwest Experiment 
Station in Seattle, Wash.e, in 1917. With a little pine oil as raagent, he 
produced a rich concentrate and poor tailing. Occasionally since then he has_ 
tested mercury ores and found them readily amenable to flotation. At a mine 
in Mexico he has observed the flotation of ore, by adding creosote and pine 
oil to the ball~mill and xanthate and aerofloat to the classifier overflow. 
The ore is ground to 65-mesh and the concentrate assays 4O0-percent mercury. 


Coghill does not believe that gravity concentration will be very adaptable 
to mercury ores in the United States, and in their flotation is a problem 
that possibly has not been investigated — the retorting of the muddy products 
of flotation. They should first be cleaned, perhaps three or four timese. 
Probably this would occasion additional loss, but a more attractive concéem 
trate and one easier to handle and retort would result. 
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Duschak and Schuette 


In the section of their Bulletin e222 cevoted to concentration and wet 
treatment of mercury ores, Duschak and Schuettella/ say: 


It was natural that the anvlication of mathods for the con- 
centration and wet treatment of ores of copper, zinc, and others 
ghould stimulate interest in applying these processes to the win- 
ning of quicksilver. Attempts to concentrate cinnabar ore were 
made as early as 1871, * * *. It may be stated, in general, that 
attention given to thase subjects, and narticularly to .concentra- 
tion, is quite out of proportion to the results that have bcen 
achieved so far [1925] , and if the subject had been examined 
carefully from an economic aspect, in advance of vractical attempts 
to treat quicksilver ores by milling opsrations, it is liksly that 
a good deal of time and money might have beon savcde 


** *, It was thousht that concentration might be applied 
to advantage in procuring a rapid increase in quicksilver pro-~ 
duction in connection with regular furnace-plant operatione * * *, 
A number of mills wire constructed in California, but most of them 
were poorly designed, hastily erected, and not well operated. 
* * *, Correction of these defects should have improved results 
materially, but would not have altered the fundamental economic 
situation. * * *. 


The only large mill that wes operated for any extended perind 
was that at the Now Idria mine, San Benito County, Calif. * * *, 
It is doubtful whether the recovery exceeded 00 vercent. One of 
the principal sources of loss was the slima. | Later improvements 
increased the recovery to 66 percent?| ~ | 


*ke, It is extremely doubtful whether there is much of a 
field fer concentration in quicksilver inctallurgy. One obvious 
disadventage is that the mill product requires furthor treatment 
before quicksilver is obtained. A jig or table concentrate can be 
readily dewatered, dried, and treated either ina retort or by in- 
corporation in a furnace charge, as was the vractice at the New 
Idria plant. A flotation concentrate, on the other hand, is likely 
to be difficult to handle. At New Almadan, where flotation was 
practiced for a short time, the concentrate was like mud and gave 
considcrable trouble in drying and subsequent treatment. 


Viewed broadly, the simplicity of the furnace treatment of 
quicksilver ore and its low cost, combined vith the fact that a 
finished marketabl3 product is usually obtained in a singls operation, 
leave little opportunity for the economical application of concen- 
tration. : 


Duschak, Le He, and Schucttc, C. N., Work cited (footnote 3). 
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*e*, The higher recovery that can be obtained with a furnace 
plant more than orfsets any slight saving in the cost of ore treat- 
ment through milling. 


Gaudin 


Gaudintd/ states that for practical purposes the problem is largely one 
of separating cinnabar from associated impurities, mainly fine gangue and 
sulphur, and to make a clean tailing. He recommends the use of subaeration 
flotation cells. If sulphur is present, it should be removed first by xero~ 
sene; subsequently, aerofloat or zanthate suitably collect the cinnabar. In 
one instance a concentrate of 62.8 percent mercury and tailing of 0.01 percent 
were produced from an cre containing 0.35 varcent, indicating a recovery of 
97 percent of the mercurye In another case, nearly 9% percent was recovered 
in a 43-percent concentrate from 1.05 percent ore. 


Gould 


He W. Gould, San Francisco, whose specialty is mercury, recently gave 
the following information to the United States Bureau of Mines regarding the 
concentration of mercury ores: 


In this country, to date, only four real attempts have been 
made to concentrate mercury ores and, from a recovery basis, they 
have all been poor. At the Oceanic mine, in 1916, a 200-ton mill 
was installed, using gravity concentration with sand and slime 
tables. It worked only 14 days and was considered a failure. At 
the New Idria mine, San Benito County, Calif., at the samo time, 
a 500-ton plant was built and operated about 18 months. Hcono 
mically, this plant was a success, but from a recovery aspect it 
was not and was closed dom in 1917, when the large rotary furnace 
plant was installed. About 73 percent was recovered. The plant 
consisted of a jawcrusher, an 8 by 6—foot Allis~Chalmers ball 
mill, a Richards hydraulic jig, and double-deck Deister sand and 
slime tables. hater the slimes were floated in an old Callow 
flotation plante 


The writer was the manager of the New Idria at this time, and 
also of the Sulphur Bank mine in Lake County, where we put ina 
plant of 700-ton daily capacity, merely screening dump material, 
tabling, and rotorting. The recovery at this plant was soldom over 
4O percent, -but, on account of the high prices of mercury during the 
World War, it was profitable. Six or seven years ago the Sulphur 
Bank mine, by another company, erected a large flotation plant, 


about 300-ton capacity, but it is the writer's understanding it 
ran only a short time. , 


Gaudin, A» Me, Flotation: NcGraw- ill Book Co., New York, 193e, 
pps 338-3396 
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He We Gould & Cd. has made flotation tests on 100 or more 
cinnabar ores and, without exception, the results have been poor. 
Larger tests on freshly ground ore usually are fair, but milling 
results usually are poor. It is difficult to give a reason for 
this, except to say that mercury ores are, as a rule, erratic in 
their occurrence and often carry, in varying amounts, mineral salts 
that upset the opsration, causing violent frothing at time and at 
other times little or no frothing. Generally, it is found that the 
difference in recovery between a furnace plant and a flotation 
plant is sufficient to cover the entire cost of furnacing, as a 
difference of even 10 percent in the recovery on a /-pound ton ore 
is enough to do thise In substantiation of this remark, there are 
100 mercury furnace plants in, the United States and Mexico without 
a single milling operation. (‘The Ue. Se Burcau of Mines has since 
learned of a small mill and flotation plant in Mexico and the small 
plants in California. | 


At the present time, H. W. Gould & Co. is concentrating, at 
the New Idria mine, some old burned dump ors and furnace residues 
containing mostly free quicksilver. There is a larg? quantity of 
this ~ 200,000 to 400,000 tons — and underlying the site of the 
old Scott furnaces is a fairly large tonnage of sandstone, shales, 
and clay, which is more or less impregnated with free mercury 
caused by leakage of the old furnaces and condensing systems. This 
area is about 100 by 400 feet, and the Company is working at one 
point with a power shovel 80 feet beneath the old condensing systeme 
The material — broken sandstone, shales, and clay - is picked up 
with a 1-1/4-cubic-yard power shovel and trucked to a 1,000—ton 
steel bin, thence by conveyor belt to a b by 30-foot trommel screen, 
whose upper half has lifting bars to break up the material, and the 
lower 10 feet is covered by punched plate parforations of 1/2 inch, 
which is covered by 1/l4-inch mesh wire screen. The material passing 
through the screen goes to a large duplex Dorr classifier, the | 
slimes from which are passed over a carpet plant 4 feet wide and 
200 feet long to a 50-foot thickner, from which the water is re- 
turned tothe circuit. The sands from the classifier go to two Pan~ 
American hydreulic jigs, thence to riffles. Most of this material 
carries free mercurye 


When working the burned-ore dumps the operation will be the 
same, except that the minus 1/4-inch material after passing over 
the hydraulic jigs will be tabled, making a low-grade concentrate — 
6 to 15 pounds per ton - which will be carried by conveyor belt 
to the furnace plant. 


The recovery on the free mercury is low and will probably be 
more so when we start working the old burned-ore dumpse The sand= 


stone and shales yield in free mercury about one pound per ton, 


but they can be worked very cheaply. On the burned~ore material 
we do not know what the recovery will be, but doubtless it will be 
low. 
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Tyler end Hayward 


Yollowing is what Tyler and Haywarat) say under a subhead Pure Minerals 
hasily Reduced: 


Quicksilver is an outstanding example of a metal that can be 
evtracted from its ores with maximum facility by fire methods. 
Flotation has bean emcloyed for beneficiatine quicksilver ores, 
out the field for mechanical treatment obviously is limited 
where other methods cxist for treating economically ores carrying 
as little as 5 pounds of motal per ton. Fire methods, in this 
case, are extraordinarily efficient beceuss there is no. need 
to fuse the waste rock, no fluxdés are needed, and, temperatures 
being low, little fuel is reguired. Moreover, the metal itsulf 
reduces easily and collects in a fairly pure condition. 


PRODUCTION 


As wili be seen fron the tadie following, taken from Minerals Yearboos 
and Mirsral Resources of the United States, mercury nroduction of the wnited 
totes has been irresular. Invorts from Italy and Spain wore similarly 
irregular - as our output incre:sed, imports from them decreased, and con- 
versely. The duty on morcury is 25 cents a pound or $15 ver flask and l2 to 
30 cents on the flas« itself. 


Mercury production of United States, flas*s 


EER ES 


uantity 


Yosor 


| woe 1,853 
5 | 1924 9,95 
1312 25 08M 1325 0,053 
epi 20,21 329 : 7,51 
1914 15,548 | 1927 11,128 
1915 al,055 | 1328 17,870 
1316 29,532 | 1°29 23,662 
ety 36,189 1240 ! 21,55 
1312 32,883 | 1332 | au 347 
4919 21,415 1332 i 12,022 
1920 135352 222) 9 609 
1321 6 255 133 15, 4b5 
1922 6,201 | 1935 | 17,518 

| 1530 | Loy 59 


California's contribution to the United States outmit is nov, rouly, 
m4 half; at one time it was nine-tenths,. 


The foresoing table reveals the fact that if prices for mercury rnd con 
ditions are favorablo, tho United States cnn produce much more than at presoit. 
It has been said thnt it is profitable to mine mercury ore “hen the price 1s 
around $1_a pound, as it has been for more than 4 years. ease 

Tyler, Paul Me, and Hayward, Carle k., The Economic Significance of Hig 
—~ * Grade Concentrates: Min. and Mete, vol. 17, 1936, p. 504. 
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MARKETING 


Gould has fully covered the marketins of mercury in two publications, 
but because these may not be available to rezaers of this Circular, some ex- 
cernots from these are given: 


Wherever sold is wroduced, a marxet for quicksilver will 
be found [out not so much as formerly, because of the greater 
use of corduroy]. 


The primary market for quicxsilver in tho United States 
is San Francisco. New York is a market in which quicksilver 
is resold. In Europe, the primary markets are London, Madrid, 
Trieste, Home, and Loghorn. Secondary markets, or mar«ets 
in which quicksilver or its oroducts are sold to consumers and 
Others, exist in all large cities and wherover there are 
chemical sunplyv houses. 


Stocks of guicksilver ar? carried at times by nroducing 
companies, by sal2s 2gents, and oftan by sneculators. The 
production of Gguicksilver in the United States is influsenced 
largely by comnetition from foreign producers. Without this 
competition, the dcemestic production would or could provide 
the entire domestic censumption and also the relatively small 
volume of exports. 


Small producers are unorganizad and must take their chances 
with traders and agents, or, where they can establish connec-- 
tions with the larger vroducers they may disnose of their nro- 
duct through them with srenter advantage to themselves. Usually, 
the lots handled by the smnll producer ara so small, and his 
knowledge of the avenues through which his product may be 
marketed is so slicht, that he cannot vrofitably undertake: the 
markoting himself. 


Quicksilver is shinped on consignment by agents or by the 
large producerse It is sold on commission, the basis of sale 
by agents being usually 2-1/2 percent of the sollins price. 
The small producers sell to agents, who, if they practice 
strictly as agents, scll on consignm:nt. Som. agents occupy 
the dual role of both traders and agentse <As traders, they 
pay cash to the small producer; or, if he rrofers, thay will 
soll on consignment for a percentase of tne selling prica. 


The threo chief marketing places ~ London, New York, and 

san Francisco — present quotations that differ in moderete de~ 
Gree. Practically all the quicxsilver sold in San Frrincisco 
is finally sold in New York, exczpt that sold for 2xvort from 
San Francisco. Texas quicksilver is nearly always shipned 

Le/ Gould, He W., Tho Marketing of Quicksilver: Eng. and Min. Jour.e, vole 
114, Dec. 2, 1922, op. 1032-1034, Quicksilver: Chavter (pp. 150-156) 
in The Marketing of Metals and Minsrals, by Josiah Edward Svurr and 


wae Felix Edgar Wormssr, McGraw-Hill Book Co., New York, 1925, 674 pp. 
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direct to New York and marketed theree The New York price is | 
usually slightly more than that in San Francisco, although 
occasionally the reverse is true. The London price is less than 
either. The Engineering and Mining Journal quotes both the New 
York and San Francisco pricese Both are obtained from trans- 
actions of agents. In San Francisco the prices between the 
several agents may vary, but an attempt is made to average them. 
The price quoted is the agent's selling price and not that paid 
to the producer, which is usually considerably lower, and de- 
pends on whether the agents are anxious to buy or to sell. — 


Publications that quote prices for mercury are the American Metal Market 
(daily, New York), EB. &M. J. Metal and Mineral Markets (weekly, New York), 
Mining Journal (fortnightly, Phoenix, Ariz.), Engineering and Mining Journal 
and Metal Industry (monthly, New York); The Mining Journal (weekly, London), 
The Mining Magazine (monthly, London), and Chemical Engineering and Mining 
Review (monthly, M2lbourne). 


Average orices for mercury during recent years have been as follows, 
according to Engineering and Mining Journal: 


New York quoted price for mercury 


Per fiask 


Year Per flask | Year 
1022 $ 58.95 | 1930 
1923 6650 | 1231 
1924 69.76 1932 
1925 83.13 1933 
1926 91.90 1934 
1927 118.16 1035 
1928 123.51 1936 
1929 122.15 1037L/ (sert.) 


1/ Up to $98. 
According to Gould, just cited, 


Transactions are on the basis of flasks, and no smaller 
quantity is handled on the primary markets. In secondary mar- 
kets the quantities vary widely. The market for quicksilver 
is necessarily narrow, and as it may be stored cheaply without 
deterioration, it lends itself easily to manipulation, and this 
often causes sharp fluctuations in price. 


The wrought-iron flask is the container handled, and this 
requires no boxing or other protection. Used flasks generally 
are obtainable through solling agents. They hold 70 pounds 
[formerly 75 pounds] to 85 percent of capacity. 
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Some of the ngents sell mercury in 1l-, 5-, end 10-pound bottles or 
jugs - the Braun-Knecht-Heimann Oo., the Belmont Smelting & Refining Co., 
The Wood-Ridge Manufacturing Co., Iac., and the Quicksilver Producers! Asso- 
ciation, listed later. 


The flasks used in the mercury business continue in servic2 for meny 
years and, if carefully treated nnd not permitted to rust, have besn known 
to serve for 50 yserse Avddarently nost of the flasks in the industry are 
of European origin, having come to this country from Svein and Italy. When 
ampty, they are collected by matel oroxcrs, »principelly in New York, and 
ere sold mostly to California producers. The present price f.o.be New York 

angas from 45 to 55 cents per flask and the f.o.b. price San Frencisco is 
about oO cents; single flasks retail there for ebout 7O to 80 ecants. 


Some flasks have b2en made up in Sin Frencisco, but the cost of manu- 
facture apnarently excecds a dollar. The Americenn designed flask weighs 
. ‘ 6 
about 9 pounds es asninst 14 pounds for thoes? mace in Europe. (See fig. 


175) 
Following is © list or buyers of and dealers in mercury: 
California | 


Atkins-Kroll & Co., 200 California St., Snn Francisco. - Buyer of small 
quantities. 

idrse Je Blackie, 722 Monterey St., Hollister. ~ Buyar of small lots from 
local miners. 

Braun-Knecht~Heimann Co., 53u Mission St., San francisco. — Buyer of metal, 
mostly from other jobbers. 

Coast Chemical Distributors, V. RE. Ghinsborg, 200 siaren Bldg., San Fran 
cisco. - A large buyer. 

He We Gould & Co., 700 Mills Bldg., San eantece: 

Haas Bros. (Je Marx), 20° California St., San Francisco. — A large buyer. 

Justinian Caire Co., 573 Market Ste, San Francisco. — Buy mostly from other 
jobbers. 

Mefford Chemical Co. (Percy Chase), 1025 Santa Fe St., Los Angeles. - A 
large buyer. 

Quicksilver Producers Association (Irving Ballard), 500 Sacramento St., 
San Francisco. - A lerge buyer. 

Bernard fT. Rocea, Pacific Vegotabdla Oil Co., 62 Townsend St., San FranciscOe = 
A large buyer. 

Thalls & Co., San Miguel. — Grocery stora and buyer of small lots from local 
miners. 


New York City 


Charles Hardy, Inc., 415 Lexington Ave. 
Goldsmith Bros. Smelting: & Refining Co., 74 Vest 4oth St. 
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International Minerals & Metals Corporation, 11 Broadway. 
Belmont Smelting & Refining Co., 340 Belmont Ave., Brooklyn. 
Metal Traders, Inc., 67 Wall St. 

Cuno Sievers, 101 Cedar St. 


New Jersey 
Wood-Ridge Manufacturing Co., Inc., The, Wood-Ridge. 
Chicago, Ill. 
Goldsmith Brose Smelting & Refining Co., 53 East Washington St. 
MZRCURY POISONING 


Mercury poisoning devzlops from the handling of ore that contains free 
mercury, from dust and fumes thst may escapo during retorting tho ore and 
condensing the vapors (likewise in the retorting of gold amalgam), and from 
the handling of liquid msrcury. Ventilation of ming workings, tight joints 
and hoods in tho coleining plant, and personal cleanliness (frequent washing) 
will lessen the hazard. 


C : ; : : 
Sayorsl!Z/ has doalt with the problem of mercury poisoning in a practical 
way, «nd some excerpts from his writings follow: | | 


The danger of the mercurial poisoning of men employed in . 
the mining and reduction of quicksilver ores has long been re- 
. COgnized, and has rocsivod enmnsiderable attention from quicKk- 
silver operators. The betterment of any conditions that call 
for improvome2nt must obviously denend unon a thorough under 
standing of the subject. “™**,. 


Cases occur whon the ors contains free morcury or the more 
soluble salts and when tho workings are underground nnd are 
poorly vontilatod, bet there are far more cases among the mon 
anployod about the reduction works. - 


Insufficient or improper ventilation of working placcs, 
with failure to maintain sufficient draft to prevent tha escare 
of mercury vapor from furnaces, condonsers, and ratorts, at 
ones creates a condition liksly to cause poisoning. 


Sayers, Re R., Mercury Poisoning: Ropt. of Investigations 2354, Burew 
oe Mines, 1922, 6 pp. Hoalth Hazards in tho Extraction of Quicksilver: 
Section (pp. 156-165) in The Matallursy of Quicksilver, by L. H+ Dus 
chak and 0. N. Schuctte, Bull. 222, Bureau of Min:s, 1925, 173 pps 
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The hazard at retort overations is the greater, because the 
mercury is evolved in the retort in the form of a concentrated 
vapor, and a small leak may permit the escape of a large amount 
of mercury « When the retort is opaned for recharging, it may 
still contain a certain amount of mercury vapor, and some of it 
may still be escaping from the charge. Unless the operator 
thoroughly understands this condition end tikes pron2r precau- 
tions, he may ensily receive enougn mercury to cause poisoning. 


In furnace overnation there is the ever-present dingor from 
the leakage of mercury-laden gas from the furnace nd condenser, 
but this can be minimized by proper regulation of the drafte In 
a well-regulated furnace plant the only serious hazard that can 
not be avoided entirely is ia connection with the cleaning of 
the condenser system, where men unavoidably como in contact with 
mercury and mercurial soot. [This refers to large plents.| 
Another source presctnt even in a well-rezulated plant is the 
dust that accumulates on the furnace and condenser, also about 
the furnace and condens2r buildings. 


The avoidance of morcurinl poisoning depends upon proper 
control of the workmen. [ Tho bare hand should not be used to 
dip out mercury from a bottls or dishe ***. Mon should not 
smokc when drawing treated ore from a retort. ***. Food should 
not be eaten at a rotort plant, and hands, face, and mouth 
should be wasned well before cating. ***. Teeth and gums should 
be cared fore ***,. Wator and milk should bs drunk frequently. 
ee, | 6Work clothes should be changed bofore leaving the mins, and 
a shower should be had while chenginge]| 


There is a wide variatinn in susceptibility to tho poison- 
ing, which may be due to tha fact that the tissucs of some per- 
sons are better ablo to stores mercury in an innocuous form than 
are the tissues °F other individuals. 


The immediate cause of industrial mercurial poisoning is 
the absorption and rotention of small quantities of the motal or 
one of its many compounds for an extendod period. 


Quicksilver may enter the body through the sxin, the gastro- 
intestinal tract, or the respiratory tract. When anplicd to the 
Skin it is more readily absorbed if the person is psrspiring or 
if the mercury is impurs or dirty. Metallic quicksilver, com- 
bined with grease, is absorbed easily. Dry and clean mercury on 
a dry skin probably is absorbed only with difficulty. 


Only a part of the mercury absorbed is retained in the body. 
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As ordinarily only smali amounts of mercury are absorbed 
within any one day by a vwor'xer around reduction plants, the 
start cf the synotoms is usually slow and insidious. 


In men of 2ood constitution and of careful hygicnic 
habits, tne following has basen found to be the general ccurse 
of the symptons: First, a loss of annetit3, stomatitis, and 
intestinal disturoances might occur, but not always; then, 
after a vuriod varying from less than a year to two or three 
years, or even more, tremors develope 


Tremors generally affect the uonur limbs first, then pass 
to the legs. If the wormman continues to expnse himselr to 
the mercury, the tremors grow worse and gradually extend to the 
vhole bod3. 


Most patients surf3rinz from industrial mercurial poison- 
ing recover if they are ramoved during the carly stages when 
there is stomatitis, or oven after dovelopment of tremor. 
[This mey be a fow wees or monthse| 


To prevent or lessun th2 chance of poisoning by mercury, have mine 
worxings and treatment plant cll ventilated, maks retort joints tight, 
exercise care whil: emptying retorts, don't handl2 liquid mercury witn bare 
hands, and be careful personally. 


Yant and Traubsrt,20/ of United States Burseu of lines, have reported 
on the use of sas masits where morcury fumes are present. Their findings 
may be siven as follows: 


Morcury vapor is similar to nny common vapor or gas, and 
for this reason respiratery protoctive devices that denend merely 
on e filtoring madium, such as cloth, paper, or snone, are in- 
effective for giving protection against morcury except to filter 
out globules of murcury in mercury mist or mercury-bcaring dust. 
Even in theso cases tha. filter would soon become contaminated 
and vould not only tend to help saturate ths air brozathed by the 
woarer with mercury vapor, but would continus to contaminate tha 
air breathed evon aftsr the externnl atmosphere became mercury- 
freee It would be advantezeous, however, to use en 2fficisnt 
filter in connection vith an absorbent in a gas-masic canister, 
the filtor being placad so that the air would treval throgh it 
before reaching the vapor absorbent. Tris filter would stop 
morcury mist, mercury—laden dust, and varticles of compounds of 
morcury, such as oxides or sulphides. Any vapor given off by the 


material denosited in the filter would ve removed by vassace 
through the absorbent, 


Yaoor 


O/ Yant, W. P., and Traubert, C. E., Protection Against Mercury 1032, 1 
. ! : 


Afforded by Canister Gas Masxs: Rent. of Investigations 3187; 
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The face nieces and breathing tubes of all gs masks used 
for protection against spite! vapor should be cleaned thoroughly 
after each period of use snd placed where there is no dangor that 
mercury will deposit on “the surfaces. Very small amounts of mer-~ 
cury distributed over the surface of these parts will contaminate 
the air breathed, even though the canister removes the mercury 
vavor from the incoming air. 


The freedom from mercury vapor in the air breathed and the 
end of the life period of canisters may be ascertained by placing 
a small viece of sclenium sulphide test paper in the? face viece 
or suspending it in the breathing tube. The presence of mercury 
vapor or leakage of mercury vepor during use will be indiceted by 
a blackening of the vaper. 


Sayers end Dallavalle2t/ recently reviewed the prevention of occupa 
tional diseases, and the following excerpts would apply to mercury plants: 


The use of exhaust motheds near the sourcs of a hazard has 
grown rapidly in recent years. Briefly, the control of any in- 
dustrial hazard by locs1l exhaust is based on the principle that 
sufficient air motion must be created by a hood or opening at 
the source of the hazard to reduce the concentration below the 
threshold limit. ***, 


A hood should be so designed that it offers a minimum amount 
of hindrance to the operator. Due consideration must ba given 
to the nature of the substance to be collected. ***. 


The simplest form of respiratory protection device is the 
respiratore Respirators consist of a fece niecc covering the 
nose and mouth, with a filter medium to restrain dust or mist 
on inhalation. A special valve is provided to facilitate ex 
piration.*** Their effectivoness denends uyon the tyne of 
filter modium used and the manner in which it fits the w3arer. 


eke, 6 Canister masxs cannot be used where th2 gases or 


vepors are in high concentration. A range of 2 tao 5p poee 
of a given contaminant anvenrs to be the maximum limit. le 


it is important to remsmber thet .canister-tyne masks 
cannot be employed in an atmosphere deficient in oxygen, 


Still anothor tyce of mask uscd to orotect the vworkxur is 
the positive-pressure mask | hose MSK}. such mesxs are suoolied 
with a continuous flow of comprussad nir from a cleinn source. *** 


51) Sayers, Re Re, and Dallavaile, J. M., Prevention of Occupnrtional Diseases 


Other ae That Caused by Toxie Dust: Mech. Eng., vol. 57, 1°35, po. 
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Stratton 22/ reviews dusts in general, in mines, quarries, 
and in plants. He says in part: -_ 


*kEtHe use Of wet tools | drills] does not entirely eliminate 
the generation of dust. = | _ 

The items enumerated under Metal Refining ~ Lead anoly here, 
also. [This refers to mercury and other metals, including the 
generation of dust while charging and drawing furnaces, trans~ 
vortation of various products, and baghouse operations. 


Exoosure to Mercury. - Exvosuros to mercury may occur in. 
mining the ore, reduction of the ore, and in tho amalgamation of 
zold orese Exposure is also found in the manufacture of thermo- 
meters, vermillion, and other dyes, the felt-hat industry, the 
treating and handling of furs [carroting]; incandescent-lam, 
radio-tube, and other slectrical-apparatus manufacture; explosives” 
manufacture; and laboratory work, including that of vhotogravhic 
and research laborntorics. 


The exposurs nay be from the dust of the salts of mercury, 
the gencration of Tine droplots of mercury togeuth:r with dusts 
of other nature, and the vevor of mercury which is gonersted 
at high tempo2rnturoe as weil as small amounts which may bo given 
off at ordinary room tomoernturce | 


For 5 cents tho Superintondsnt of Documents, U. S. Governmont Printing 
Office, Weshington, D. Ce, will send a Lace (3-1/2 by 6 inches) pamphlet 
entitled "Marcury Poisoning; Its Cause and Prevention", issued by the 
United States Deprrtnent of Lnbor. This is a concise statement explaining 
how mercury poisoning occurs, the signs and symptoms and what to do about 
it, and preventive measures. | 


é 


2/ Stratton, Revel C., Toxic Dusts:; Their Origin end Sourcs in Various 


Industrias: Mache Ense, vol. 57, 19355, pp. 95~98. 
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